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(54) BONDED WAFER PRODUCING METHOD AND BONDED WAFER 



(57) In a methoci for producing a bonding wafer by 
the hydrogen ion delamination method comprising at 
least a step of bonding a base wafer and a bond wafer 
having a micro bubble layer formed by gas ion implan- 
tation and a step of delaminating them at the micro bub- 
ble layer as a border, a peripheral portion of a thin film 
formed on the base wafer is removed after the delami- 
nation step. Preferably, a region of 1-5 mm from the pe- 
ripheral end of the base wafer is removed. In the pro- 
duction of a bonding wafer by the hydrogen ion delam- 
ination method, there can be provided a bonding wafer 
free from problems such as generation of particles from 
peripheral portion of the wafer and generation of cracks 
in the SOI layer. 
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Description 

Technical Ffeld 

[0001] The present invention relates to a method for 
producing a bonding wafer by the so-called hydrogen 
ion delamination method (also called a sm^artcut meth- 
od) comprising bonding an ion-implanted wafer to an- 
other wafer that serves as a substrate and then delam- 
inating the wafers, which method can reduce failures to 
be generated in a peripheral portion. of the wafer after 
the delamination. 

Background Art 

[0002] As a method for producing an SOI (Silicon On 
Insulator) wafer using the so-called bonding method, 
there Is known a technique compnsing bonding two of 
silicon wafers via a silicon oxide film, for example, a 
method comprising forming an oxide film on at least one 
of such wafers, bonding the wafers to each other without 
interposing foreign matters between the surfaces to be 
bonded, and then subjecting them to a heat treatment 
at a temperature of 200-1 200**C to enhance the bonding 
strength, as disclosed in Japanese Patent Publication 
(Kokoku) No. 5-46086. 

[0003] The bonding wafer, of which bonding strength 
was enhanced by such a heat treatment, can be sub- 
jected to subsequent grinding and polishing processes. 
Therefore, an SOI layer for fabricating elements can be 
fomned by reducing thickness of the wafer on which el- 
ements are to be fabricated (bond wafer) to a desired 
thickness by grinding and polishing. 
[0004] A bonding SOI wafer produced as described 
above has advantages of superior crystallinity of SOI 
layer and high reliability of buried oxide layer existing 
directly under the SOI layer. However, because it is pro- 
duced through reduction of thickness by grinding and 
polishing, the reduction of thickness takes a lot of time 
and generates waste of the material. In addition, obtain- 
able uniformity of the thickness is. only in such a degree 
of target thickness ± 0.3 |im at most. 
[0005] Further, since there are portions called polish- 
ing sag at the peripheral portions of two mirror-surface 
wafers to be bonded, the portions cannot be bonded and 
they are left as unbonded portions. If the thickness re- 
duction is performed with existence of such unbonded 
portions, failures such as delamination of the unbonded 
portions may be caused during the thickness reduction 
process. Therefore, these unbonded portions must be 
removed beforehand (see, for example, Japanese Pat- 
ent Laid-open (Kokai) Publication No. 3-250616). 
[0006] Meanwhile, in connection with recent use of 
higher integration degree and higher processing veloc- 
ity of semiconductor devices, further reduction to thin 
film thickness and improvement of film thickness uni- 
fonnity are required as forthe thickness of the SOI layer. 
Specifically, a film thickness and uniformity represented 



as 0.1 ± 0.01 \im or so are required. 
[0007] Because a thin film SOI wafer having such a 
film thickness and film thickness uniformity cannot be 
realized from a bonding wafer by the conventional thick- 
5 ness reduction processing through grinding and polish- 
ing, the method called hydrogen ion delamination meth- 
od was developed as a novel film thickness reduction 
technique as disclosed in Japanese Patent Laid-open 
(Kokai) Publication No. 5-211128. 
10 [0008] This hydrogen ion delamination method is a 
technique for producing an SOI wafer, wherein an oxide 
film Is formed on at least one of two silicon wafers, hy- 
drogen ions or rare gas ions are implanted into one wa- 
fer (also referred to as bond wafer hereinafter) from its 
^5 top surface to fonn a micro bubble layer (enclosed layer) 
in this silicon wafer, then the ion-implanted surface of 
the wafer is bonded to the other wafer (also referred to 
as base wafer hereinafter) via the oxide layer, thereafter 
the bond wafer is delaminated at the micro bubble layer 
^0 as a cleavage plane (delaminating plane) by a heat 
treatment (delamination heat treatment), and the base 
wafer on which a silicon layer is fomned as a thin film 
(SOI layer) is further subjected to a heat treatment 
(bonding heat treatment) to strengthen the bonding to 
25 obtain an SOI wafer. 

[0009] In this hydrogen ion delamination method, it is 
also possible to directly bond silicon wafers to each oth- 
er without an oxide film after the ion implantation, and it 
can be used not only for a case where silicon wafers are 
30 bonded to each other, but also for a case where an ion- 
implanted silicon wafer is bonded to an insulator wafer 
having a different thermal expansion coefficient such as 
those of quartz, silicon carbide, alumina and so forth. 
[0010] By using the hydrogen ion delamination meth- 
35 od, the delaminated plane can be obtained as a good 
mincer surface. Therefore, for example, when an SOI 
wafer is produced, an SOI wafer having an extremely 
high uniformity of the SOI layer can be relatively easily 
obtained. In addition, since the bond wafer after the 
^0 delamination (also called delaminated wafer hereinaf- 
ter) can be recycled, the method enjoys an advantage 
that the material can be used effectively. 
[0011] Further, since the unbonded peripheral por- 
tions are left on the delaminated wafer upon the delam- 
^5 tnation, It also has an advantage that such a process of 
removing the unbonded portions of peripheral portions 
of wafers as disclosed in the aforementioned Japanese 
Patent Laid-open (Kokai) Publication No. 3-250616 be- 
comes unnecessary. This is one of the important advan- 
ce tages of the hydrogen ion delamination method includ- 
ing the obtainable film thickness uniformity of SOI layer 
and the possibility of recycling of the material. 
[0012] By actually observing a peripheral portion of 
SOI wafer produced by the hydrogen Ion delamination 
55 method, it can be seen that the peripheral end of the 
SOI layer locates in a inside region of about 1 mm from 
the peripheral end of the base wafer. This is because 
portions of about 1 mm from the peripheral ends of the 
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bonded two wafers are not bonded due to the polishing 
sag of the peripheral portions thereof and hence dela- 
minated. 

[0013] The width of the unbonded portions from the 
peripheral ends depends on size of the polishing sag, 5 
and it is known that it is usually about 1 mm or about 2 
mm at most when a usual mirror polished silicon wafer 

is used. 

[0014] However it has become clear that, if an SOI 
wafer produced by the hydrogen ion delamination meth- 
od as described above is subjected to various process- 
es such as heat treatment, cleaning and device produc- 
tion, problems may occur including generation of parti- 
cles from peripheral portion of the wafer generation of 
cracks in the SOI layer and so forth, although occurring 
frequency is not so high. Because generation of such 
particles, cracks and so forth may cause reduction of 
yield or degradation of characteristics in the device pro- 
duction process using SOI wafers, It must be avoided 
as much as possible. 

[0015] The cause of the aforementioned generation 
of particles, cracks and so on is considered as follows. 
That is, peripheral portions of a bonding wafer produced 
by the hydrogen ion delamination method do not have 
unbonded portions and they are physically bonded. 
However, their bonding strength is not necessarily suf- 
ficient compared with the wafer center portions due to 
the sag in the wafer pheripheral portions generated be- 
fore the bonding. It Is considered that, therefore, parti- 
cles are generated or cracks are formed in the SOI layer 
from such wafer peripheral portions having insufficient 
bonding strength during the various heat treatment 
processes, cleaning process, device production proc- 
ess and so forth after the delamination. 
[0016] Such a problem is not limited to SOI wafers 
fomned by bonding silicon wafers to each other via an 
oxide film, but commonly observed in all bonding wafers 
produced by the hydrogen ion delamination method, for 
example, the aforementioned SOI wafers utilizing insu- 
lator wafers such as those of quartz, silicon carbide, alu- 
mina and so forth as the base wafer, or bonding wafers 
formed by directly bonding silicon wafers without an ox- 
ide film. 

Disclosure of the Invention 

[001 7] I n view of the above problems, an object of the 
present invention is, when producing a bonding wafer 
by the hydrogen Ion delamination method, to produce a 
bonding wafer free from the problems of the generation 
of particles from the peripheral portion of the wafer and 
the generation of cracks in the SOI layer and so forth. 
[0018] In order to achieve the aforementioned object, 
the present invention provides a method for producing 
a bonding wafer by the hydrogen ion delamination meth- 
od comprising at least a step of bonding a base wafer 
and a bond wafer having a micro bubble layer formed 
by gas ion implantation and a step of delaminating them 



at the micro bubble layer as a border, wherein a periph- 
eral portion of a thin film formed on the base wafer is 
removed after the delamination step. 
[0019] By removing a peripheral portion having insuf- 
ficient bonding strength of the thin film formed on the 
base wafer after the delamination step in a method for 
producing a bonding wafer by the hydrogen ion delam- 
ination method as described above, a bonding wafer 
having sufficient bonding strength over the whole bond- 
ed area can be provided, and thus the problems in a 
device production process and the like, which are the 
generation of particles from the peripheral portion of the 
thin film, the generation of cracks in the thin film and so 
forth, can be prevented. 

[0020] The present invention further provides the 
aforementioned method for producing a bonding wafer 
in which the thin film has at least an SOI layer 
[0021] When the wafer is a bonding SOI wafer In 
which the thin film formed on the base wafer consists of 
an SOI layer, or an SOI layer and an insulating film such 
as an oxide film, at least a peripheral portion of the SOI 
layer formed on the base wafer can be removed after 
the delamination step to provide an SOI wafer free from 
the generation of particles from the peripheral portion of 
the wafer and the generation of cracks in the SOI layer. 
[0022] When the peripheral portion of the thin film is 
removed as described above, it Is preferable to remove 
a region of 1 -5 mm from the peripheral end of the base 
wafer. 

[0023] Further, when the wafer is a bonding SOI wafer 
in which the thin film formed on the base wafer has at 
least an SOI layer, the removal of the peripheral portion 
of the thin film is preferably attained by removing at least 
the SOI layer for a region of 1-5 mm from the peripheral 
end of the base wafer. 

[0024] Since the portion showing insufficient bonding 
strength with respect to the base wafer in the thin film 
usually exists in such a region, the portion having insuf- 
ficient bonding strength can be surely removed by for- 
cibly removing that portion of the peripheral portion of 
the thin film, and thus a bonding wafer in which the whole 
thin film is firmly bonded to the base wafer can be ob- 
tained. 

[0025] The removal of the peripheral portion of the 

thin film can be attained by etching the wafer with mask- 
ing at least portions of the top surface other than the 
peripheral portion to be removed. 
[0026] By performing the etching in such a manner as 
described above, the peripheral portion of the thin film 
can be easily and surely removed. 
[0027] Further, as another method, the peripheral por- 
tion of the thin film can also be removed by holding to- 
gether a plurality of wafers stacked so that at least the 
peripheral portions to be removed should be exposed, 
and etching them. By such a method, many wafers can 
be etched simultaneously, and hence the peripheral por- 
tion of the thin film can be removed efficiently. 
[0028] Furthermore, the removal of the peripheral 
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portion of the thin film can be attained by polishing only 
the peripheral portion. The peripheral portion of the thin 
film can also be easily and surely removed by such pol- 
ishing of only the peripheral portion. 
[0029] The present invention further provides a bond- 
ing wafer produced by the hydrogen ion delamination 
method, wherein a thin film formed on a base wafer is 
removed for a region of 1-5 mm from a peripheral end 
of the base wafer 

[0030] Such a bonding wafer can be produced by the 
aforementioned production method of the present in- 
vention, and is free from the problems of the generation 
of particles from the peripheral portion of the wafer, the 
generation of cracks in the thin film and so forth. 
[0031] The present invention also provides the afore- 
mentioned bonding wafer, wherein the thin film has an 
SOI layer and at least the SOI layer Is removed for a 
region of 1-5 mm from the peripheral end of the base 
wafer. 

[0032] Such a bonding SOI wafer in which the periph- 
eral portion of the SOI layer is removed for a region of 
the range from the peripheral end of the base wafer de- 
fined above has a film thickness and film thickness uni- 
formity suitable for recent semiconductor devices of 
high integration degree and high processing velocity In 
addition, since the SOI layer is bonded to the base wafer 
with sufficient bonding strength over the whole wafer 
the problems of the generation of particles from the pe- 
ripheral portion of the wafer and the generation of cracks 
in the SOI layer during the device production process 
and so forth are substantially avoided. 
[0033] As explained above, according to the present 
invention, when a bonding wafer is produced by the hy- 
drogen ion delamination method, a peripheral portion of 
thin film such as SOI layer formed on the base wafer is 
removed after the delamination step, and thereby a re- 
gion of insufficient bonding strength can be eliminated 
and there can be provided a bonding wafer having suf- 
ficient bonding strength for the whole wafer. 
[0034] Such a bonding wafer does not substantially 
generate particles from the peripheral portion of the thin 
film and so forth or does not generate cracks in the thin 
film during subsequent cleaning process, device pro- 
duction process or the like. Therefore, it has advantages 
of marked reduction of characteristics degradation and 
Improvement of yield. 
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Fig. 3 IS a schematic view Illustrating an exemplary 
method for removing a peripheral portion of thin film 
of wafer by polishing according to the present in- 
vention. 

Fig. 4 is a schematic view illustrating another exem- 
plary method for removing a peripheral portion of 
thin film of wafer by polishing according to the 
present invention. 

Fig. 5 is a schematic view illustrating another exem- 
plary method for removing a peripheral portion of 
thin film of wafer by polishing according to the 
present invention. 

Fig. 6 is a schematic view illustrating another exem- 
plary method for removing a peripheral portion of 
thin film of wafer by polishing according to the 
present invention. 

Fig. 7 is a schematic view Illustrating another exem- 
plary method for removing a peripheral portion of 
thin film of wafer by polishing according to the 
present Invention. 

Best Mode for Carrying out the Invention 



Brief Explanation of the Drawings 
[0035] 

Figs. 1 (a) to (h) show a flow diagram of an exem- 
plary process for producing an SOI wafer by the hy- 
drogen ion delamination method according to the 
present invention. 

Fig. 2 is a schematic view illustrating an exemplary 
method for etching a peripheral portion of thin film 
of wafer according to the present Invention. 



[0036] Hereafter, embodiments of the present inven- 
^5 tion will be explained with reference to the appended 
drawings. However, the present invention is not limited 

to these. 

[0037] Fig. 1 shows a flow diagram of an exemplary 
process for producing an SOI wafer, which is an embod- 
20 iment of bonding wafer, by the hydrogen ion delamina- 
tion method according to the present invention. 
[0038] The present invention will be explained here- 
after mainly as for a case where two of silicon wafers 

55 rnno^J"''*®'' ^" ^''"^ SOI wafer 

[0039] In the hydrogen ion delamination method 
shown in Fig. 1, two mirror-surface silicon wafers are 
prepared first in the step (a). That is. a base wafer 1 that 
selves as a substrate and a bond wafer 2 that sen/es 
as an SOI layer, which correspond to specifications of 
^0 devices, are prepared. 

[0040] Then, in the step (b), at least one of the wafers 
the bond wafer 2 in this case, is subjected to themiai 
oxidation to fonm an oxide film 3 having a thickness of 
about 0.1 -2.0 |j.m on its surtace. 
^5 [0041] In the step (c), at least either hydrogen ions or 
rare gas Ions, hydrogen Ions in this case, are implanted 
into one surface of the bond wafer 2 on which surface 
the oxide film was fomied to fonn a micro bubble layer 
(enclosed layer) 4 parallel to the surface in mean pen- 
etration depth of the ions. The ion Implantation temper- 
ature is preferably 25-450*»C. 

[0042] The step (d) is a step of superimposing the 
base wafer 1 on the hydrogen ion implanted surface of 
the hydrogen ion implanted bond wafer 2 via an oxide 
55 film and bonding them. By contacting the surfaces of two 
of the wafers to each other in a clean atmosphere at an 
ordinary temperature, the wafers are adhered to each 
other without using an adhesive or the like. 
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[0043] The subsequent step (e) is a delamination step 
in which the wafers were delaminated at the enclosed 
layer 4 as a border to separate them into a delaminated 
wafer 5 and an SOI wafer 6 in which a SOI layer 7 is 
formed on the base wafer 1 via the oxide film 3. For ex- 
ample, if the wafers are subjected to a heat treatment 
at a temperature of about 500*C or more under an inert 
gas atmosphere, the wafers are separated into the dela- 
minated wafers and the SO I wafer 6 (SOI layer 7 -i- oxide 
film 3 + base wafer 1) due to rearrangement of crystals 
and aggregation of bubbles. In this case, as also shown 
in Fig. 1, an unbonded portion 8 of peripheral portions 
of the oxide film 3 and the SOI layer 7 (a region of about 
1 mm, or 2 mm at most, from the peripheral end of the 
base wafer 1) is left on the delaminated wafer 5, and 
only the portions bonded to the base wafer 1 remain on 
the base wafer 1 as a thin film 9 (SOI layer 7 + oxide 
film 3). 

[0044] The present invention is characterized in that 
a peripheral portion of the thin film 9 of which bonding 
strength with the base wafer 1 is not sufficient, that is, 
the peripheral portion of the SOI layer 7 or in addition 
the oxide film 3 in this case, is removed after the dela- 
mination step (e). However, since the bonding strength 
/ of the wafers obtained in the bonding step (d) and the 
delamination step (e) as it is would be weak for use in 
the device production process, the SOI wafer 6 is sub- 
jected to a heat treatment at a high temperature as a 
bonding heat treatment to obtain sufficient bonding 
strength before the removal. This heat treatment is pref- 
erably performed, for example, at 1 050'C to 1200*C for 
30 minutes to 2 hours under an inert gas atmosphere or 
an oxidizing gas atmosphere. Such a bonding heat 
treatment step (f) may be performed after the removal 
of peripheral portion of the thin film described later, or It 
may be omitted by increasing the heat treatment tem- 
perature of the delamination step (e). 
[0045] After the bonding heat treatment step (f) is per- 
formed In advance as described above as required, the 
peripheral portion of the thin film 9 of which bonding 
strength to the base wafer 1 is insufficient, that is, the 
peripheral portions of the SOI layer 7 or in addition the 
oxide film 3 in this case, is removed in the step (g) for 
removing peripheral portion of thin film. The peripheral 
portion of insufficient bonding strength usually resides 
In a region of 1 -5 mm from the peripheral end of the base 
wafer 1 , and such a region Is preferably removed. How- 
ever, if an unnecessarily large region is removed, ele- 
ment fabrication area of the SOI layer surface will cor- 
respondingly decrease. Therefore, it is more preferred 
that the bonding strength of the thin film 9 (SOI layer 7 
or SOI layer 7 + oxide film 3) and the base wafer 1 should 
be made as high as possible for the whole wafers in the 
delamination step (e) orthe bonding heat treatment step 
(f), so that the region to be removed in the thin film pe- 
ripheral portion removing step (g) should become a re- 
gion of 3 mm or less from the peripheral end of the base 
wafer 1 . 



[0046] A region of 1 mm or less from the peripheral 
end of the base wafer is an unbonded portion 8 as de- 
scribed above. Therefore, it is usually delaminated in the 
delamination step (e) with the delaminated wafer 5. 
5 However, even if the thin film remains also in this region 
after the delamination step (e), it can be removed in the 
thin film peripheral portion removing step (g) according 
to the present invention. 

[0047] The peripheral portion of the thin film can be 
removed by etching the wafer with masking at least por- 
tions of the top surface other than the peripheral portion 
to be removed. For example, when only the SOI layer 
is removed for a region of 3 mm from the peripheral end 
of the base wafer, a masking tape is adhered to the SOI 
layer top surface so that only the peripheral portion to 
be removed should be exposed, and the wafer is Im- 
mersed for a predetermined time In an acid etching so- 
lution of mixed acid (mixture of hydrofluoric acid and ni- 
tric acid) or the like, or a strongly alkaline etching solu- 
tion such as those of potassium hydroxide and sodium 
hydroxide. By this treatment, the peripheral portion of 
the SOI layer not covered with the masking tape is 
etched and removed. 

[0048] Further, when the oxide film should also be re- 
moved, the oxide film can be removed by using a longer 
immersion time or an etching solution containing strong 
acid showing strong action on the oxide film as a main 
component, since the oxide film is harder to be etched 
compared with the SOI layer 

[0049] The masking tape may consist of any material 
so long as it is resistant to the action of etching solution 
to be used. Specifically, those consisting of f luorocarbon 
resins, polyethylene and so forth can be used. Further, 
other than the masking with a masking tape, the etching 
can be performed by forming a coating film on the por- 
tions to be masked with wax of high corrosion-resist- 
ance, other organic polymer materials and the like. After 
the etching is performed with the masking to remove a 
peripheral portion of desired region as described above, 
the masking tape or the like used for the masking is 
stripped. 

[0050] Instead of using a masking tape^ it is also pos- 
sible to coat photoresist on the top surface and expose 
it to light, so as to mask the top surface other than the 
peripheral portion. The photoresist Is coated on an oxide 
film after the bonding heat treatment In an oxidizing at- 
mosphere to mask the top surface other than the periph- 
eral portion, and the oxide film of the peripheral portion 
is removed with hydrofluoric acid. By this treatment, the 
oxide film is left in the portion masked with the photore- 
sist, and therefore it becomes possible to remove only 
the peripheral portion of the thin film by performing alkali 
etching using that oxide film as a mask. 
[0051] The peripheral portion of the thin film can also 
be removed by etching a plurality of wafers stacked and 
held together so that at least the peripheral portions to 
be removed should be exposed, besides etching a wafer 
at least of which top surface other than the peripheral 
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portion to be removed is masked as described above. 
[0052] For example, as shown in Fig. 2, two of SOI 
wafers 6 stacked so that their SOI layers 7 should face 
each other are prepared as one set, and a plurality of 
such sets are stacked by using a columnar jig (not 
shown In the figure) set at the both ends of the stacked 
wafer sets and subjected to etching in that stacked state. 
In this case, main surfaces of the SOI layers 7 are con- 
tacted with each other and hence masked, while the side 
surfaces (peripheral portions) are exposed to the etch- 
ing solution 10. Therefore, the SOI layers 7 as well as 
the oxide films 3 are etched from the side surfaces, and 
desired regions can be removed. 
[0053] In the etching operation^ the whole wafers may 
be immersed into an etching solution. However, the 
etching can surely be attained by exposing to an etching 
solution only the jDeripheral portions to be removed or 
such portions and neighboring portions. Therefore, as 
shown in Fig. 2. for example, the wafers 6 stacked by 
using a columnar jig can be rotated so that only the pe- 
ripheral portions of the wafers 6 should always be in con- 
tact with the etching solution 1 0 by rotating the columnar 
jig (not shown in the figure). 

[0054] When wafers stacked as described above are 
subjected to the etching, spacers may be placed be- 
tween the wafers, and the aforementioned method of 
masking portions other than the peripheral portion to be 
removed by using a masking tape or the like may be 
used in combination to perform the etching. In such a 
case, the main surfaces of the SOI layers are surely 
masked, and they are not etched with etching solution 
penetrated from the gaps between the wafers. 
[0055] By using the method described above, the re- 
gion of peripheral portion showing insufficient bonding 
strength can be removed for the SOI layer and besides 
the oxide film. However, when the base wafer Is a silicon 
wafer, such a wafer may simultaneously be etched. If it 
must be prevented, portions of the base wafer to be ex- 
posed to the etching solution can be also coated before- 
hand with the aforementioned masking tape, wax or the 
like, and then subjected to the etching. Alternatively, if 
an SOI wafer is produced by using a wafer on which an 
oxide film is formed beforehand for the whole surface, 
the oxide film serves as a mask and hence the base wa- 
fer is prevented from being etched. However if the 
bonding heat treatment (f) shown In Fig. 1 is performed, 
an oxide film can also be formed on a base wafer, and 
hence it is also possible to use this oxide film for the 
above purpose. 

[0056] As for an SOI wafer, at least a peripheral por- 
tion of SOI layer of thin film formed on the base wafer 
can be removed by performing etching treatment as de- 
scribed above. Thus, an SOI wafer obtained in such a 
manner does not have peripheral portion of insufficient 
bonding strength and thus it does not substantially suffer 
from the problems of generation of particles due to dela- 
mination of thin film during subsequent cleaning step or 
device production step, generation of cracks in the SOI 



layer and so forth. Therefore, degradation of character- 
istics is markedly reduced and the yield is improved. 
[0057] The peripheral portion of the thin film can also 
be removed by polishing only the peripheral portion. 
5 [0058] Figs. 3-7 are explanatory side views for the 
cases where the removal of peripheral portion is at- 
tained by polishing. 

[0059] Fig. 3 shows a method of polishing with polish- 
ing cloth 23 cut into a circular shape and pressed against 
^0 a peripheral portion of SOI wafer from above. The SOI 
wafer 6 is held by a wafer holding table 21 by vacuum 
suction or the like, and the wafer holding table 21 is ro- 
tated by a non-illustrated motor or the like. A turn table 

22 adhered with the polishing cloth 23 cut into a circular 
^5 shape is rotated by a non-illustrated motor or the like 

around an axis perpendicular to the main surface of the 
SOI wafer 6 as a center The end of the polishing cloth 

23 is adjusted so that it should locate at a desired dis- 
tance from the peripheral end of the SOI wafer 6, i.e., 

20 1-5 mm from the peripheral end. Then, polishing is per- 
formed with the polishing cloth 23 pressed against the 
peripheral portion of the SOI wafer 6, while supplying a 
polishing agent containing colloidal silica and an alkali 
or an amine as main components to the peripheral por- 
25 tlon of the wafer 6. 

[0060] Rg. 4 shows a polishing method, wherein a 
turn table 22 fonned in a cup-like shape is adhered with 
a ring-like polishing cloth 23 having an inner periphery 
(inner diameter) at a distance of 1-5 mm from the pe- 
30 ripheral end of the SOI wafer 6. that is. having an inner 
diameter smaller than the diameter of the base wafer by 
2-10 mm and an outer diameter equal to the diameter 
of the base wafer or larger than it, and polishing is per- 
formed by pressing the polishing cloth from above 
35 against the peripheral portion of the SOI wafer 6 with 
aligning the rotation axis of the turn table 22 with that of 
the SOI wafers. 

[0061] Fig. 5 shows a polishing method, wherein pol- 
ishing is perfonned by pressing an end portion of pol- 
40 ishing cloth (buff) 23 cut into a circular shape or having 
a cylindrical shape with a small thickness against the 
peripheral portion of the SOI wafer 6 from above or side 
with rotation around an axis parallel to the main surface 
of the SOI wafer 6 as a center 
45 [0062] Fig. 6 shows a polishing method, wherein pol- 
ishing Is perfonned by pressing polishing cloth (bufQ 23 
having a cylindrical shape against the peripheral portion 
of the SOI wafer 6 from above with rotation around an 
axis parallel to the main surface of the SOI wafer 6 as 
50 a center. 

[0063] Rg. 7 shows a polishing method, wherein pol- 
ishing Is perfonned with polishing cloth (buff) 23 having 
a cylindrical shape and a groove 24 of a desired depth 
on its side surface by pressing an upper surface of the 
55 groove 24 against the peripheral portion of the SOI wa- 
fer 6 with rotation of the cylindrlcaLpolishing cloth 23 
around an axis perpendicular to the main surface of the 
SOI wafer 6 as a center. 
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[0064] The polishing cloth may consist of poly- 
urethane foam, nonwoven fabric impregnated with poly- 
urethane or the like, which is usually used for the pol- 
ishing of silicon wafers. 

[0065] As for the polishing, since the alkali or amine 
contained in the polishing agent has an action of etching 
silicon, the polishing agent is preferably supplied to only 
the peripheral portion as much as possible. In order to 
prevent the polishing agent from being brought into con- 
tact with portions other than the peripheral portion, it is 
also possible to supply pure water to the center of the 
wafer so that the pure water should cover the portions 
other than the peripheral portion with the aid of centrif- 
ugal force. 

[0066] In the aforementioned embodiments, the 
present invention is explained for an SOI wafer that uses 
two of silicon wafers in which an SOI layer is formed on 
one of the silicon wafers (base wafer) via an oxide film. 
However, the present invention is not limited to it, and It 
can be applied to all bonding wafers produced by the 
hydrogen ion delamination method. 
[0067] As described above: for example, in an SOI 
wafer consisting of a silicon wafer (bond wafer) implant- 
ed with ions and bonded to an insulator wafer (base wa- 
fer) having a different thermal expansion coefficient 
such as those of quartz, silicon carbide, alumina and so 
forth, a thin silicon layer (SOI layer) is formed on the 
insulator wafer. Also in such a wafer, a region showing 
insufficient bonding strength is present in a peripheral 
portion of the SOI layer afterthe delamination heat treat- 
ment. Therefore, by removing the peripheral portion, 
specifically, a region of 1-5 mm from the peripheral end 
of the base wafer, there can be obtained an SOI wafer 
in which the SOI layer is firrnly bonded to the insulator 
wafer over the whole wafer. 

[0068] Further, in a case of bonding wafer obtained 
by directly bonding silicon wafers to each other without 
an oxide film, a thin silicon layer is formed on the silicon 
wafer. Also in such a case, the region of insufficient 
bonding strength in the peripheral portion of the silicon 
layercan be removed according to the present invention 
to leave only the portion of the silicon layerfirmly bonded 
to the silicon waferforthe whole wafer. Thus, generation 
of particles from the peripheral portion of the wafer, gen- 
eration of cracks In SOI layer during subsequent clean- 
ing step, device production step and so forth can be pre- 
vented. 

[0069] For any of the aforementioned bonding wafers 
produced by the hydrogen ion delamination method, the 
peripheral portion of the thin layer formed on the base 
wafer can be removed by etching the bonding wafer with 
masking at least the top surface area other than the pe- 
ripheral portion to be removed, or etching a plurality of 
bonding wafers stacked and held in one piece so that at 
least peripheral portions to be removed should be ex- 
posed as described above. Furthermore, the peripheral 
portion of the thin layer may be removed by polishing 
only the peripheral portion. 



[0070] The present invention is not limited to the em- 
bodiments described above. The above-described em- 
bodiments are mere examples, and those having the 
substantially same structure as that described in the ap- 
5 pended claims and providing the similar functions and 
advantages are included in the scope of the present in- 
vention. 



10 Claims 

1. A method for producing a bonding wafer by the hy- 
drogen ion delamination method comprising at least 
a step of bonding a base wafer and a bond wafer 

15 having a micro bubble layer fomned by gas ion im- 
plantation and a step of delaminating them at the 
micro bubble layer as a border, wherein a peripheral 
portion of a thin film fomried on the base wafer is 
removed after the delamination step. 

20 

2. The production method according to Claim 1, 
wherein the thin film has at least an SOI layer. 

3. The production method according to Claim 1 or 2, 
25 wherein the removal of the peripheral portion of the 

thin film is attained by removing a region of 1 -5 mm 
from the peripheral end of the base wafer. 

4. The production method according to Claim 2, 
30 wherein the removal of the peripheral portion of the 

thin film is attained by removing at least the SOI lay- 
er for a region of 1 -5 mm from the peripheral end of 
the base wafer. 

35 5. The production method according to any one of 
Claims 1-4, wherein the removal of the peripheral 
portion of the thin film is attained by etching the wa- 
fer with masking at least portions of the top surface 
other than the peripheral portion to be removed. 

40 

6. The production method according to any one of 
Claims 1-5, wherein the removal of the peripheral 
portion of the thin film is attained by holding together 
a plurality of wafers stacked so that at least the pe- 

45 ripheral portions to be removed should be exposed, 
and etching them. 

7. The production method according to any one of 
Claims 1-4, wherein the removal of the peripheral 

50 portion of the thin film is attained by polishing only 
the peripheral portion. 

8. A bonding wafer produced by the hydrogen ion 
delamination method, wherein a thin film formed on 

55 a base wafer is removed for a region of 1 -5 mm from 
a peripheral end of the base wafer 

9. The bonding wafer according to Claim 8, wherein 



20 
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the thin film has an SOI layer and at least the SOI 
layer Is removed for a region of 1-5 mm from the 
peripheral end of the base wafer. 
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